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ture and should be so considered. If the inclosed mineral has a definite,
known composition, and the percentage of any one of its constituents
is determined by the analysis, its quantity may be calculated and
deducted from the whole analysis.
In some cases the inclosed mineral is optically so nearly like the
inclosing mineral and is in such microscopically minute particles
that it may be overlooked or may not be recognizable under a mi-
croscope. Its presence, however, is to be inferred from the chemical
analysis, if this differs from an analysis of pure material of a given
mineral. For example, the composition of pare hypersthene is undoubt-
edly expressed by the formula (Mg,Fe)Si03. It is common for hyper-
sthene to be intergrown in thin microscopic laminae with augite, which
resembles it closely. Such a mixture should contain calcium and
aluminium and possibly ferric iron. The presence of these elements
in a supposedly pure hypersthene should be considered as chemical
evidence of the presence of some other mineral than hypersthene,
probably augite. Similarly the presence of calcium in the analysis
of a biptite is fair presumptive evidence of the presence of inclusions
of apatite, titanite, or some other calcium-bearing mineral frequently
found inclosed in biotite.
Besides inclusions of unrelated minerals there may be inclusions
of alteration products; that is, the mineral may be more or less
altered or decomposed. This may be recognized optically in nearly
all cases, as well as chemically by the deviation of the analysis from
that of known fresh material.
Another cause of impurity is the adhesion of particles of other
substances to crystals of the mineral under investigation, due to
imperfect separation of the several minerals by mechanical processes.
This can be guarded against by careful inspection of the material
before analysis.
The greatest care should be observed in selecting mineral material
for chemical analysis, and a statement should be made of the un-
avoidable impurities known to be present, in order that the results
of the analysis may be correctly interpreted.
Minerals entirely free from inclusions of other substances may or
may not be chemically homogeneous. Those with a simple or fixed
molecule must be chemically homogeneous, as quartz, SiOg; titanite,
CaTiSiCV But minerals that belong to an isomorphous series, as
the lime-soda-feldspars, may or may not have the same chemical
composition in all parts of a crystal. They may be chemically homo-
geneous, or may consist of layers or shells of different compositions.